SIDE IMPACT CONTROL STRUCTURE 

CROSS REFERENCE TO RELATED APPLICATION 
This application claims the benefit of priority to U.S. Provisional Application Serial 
No. 60/419,638 filed October 18, 2002, which is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
[0001] The present invention is generally directed toward vehicle frame assemblies 
and, more particularly, toward vehicle frame assemblies adapted to withstand side 
impacts. 

DESCRIPTION OF RELATED ART 

[0002] Vehicles conventionally include a frame extending beneath the vehicle body 
and associated structural supports to which the body panels and vehicle doors are 
secured. Such conventional structural supports include an A-pillar and a B-pillar. The 
A-pillar extends upwardly from adjacent the front panel and attaches to a front corner of 
the vehicle roof. The B-pillar conventionally extends upwardly from the side sill to the 
roof at a location relatively between the front and rear doors. The rear edge of the front 
door seals against the B-pillar while the forward edge of the rear door, which is hingedly 
secured to the B-pillar, also seals against the B-pillar. Recently, however, vehicle body 
styles have been introduced, wherein a conventional B-pillar is not provided. 
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In recent years, there has been an increased awareness of the need to provide 
vehicles with improved protection from side impact collisions. Most efforts to provide 
such improved protection have been directed toward improving the construction of 
vehicle doors or B-pillars, or by providing side-mounted air bags. Examples of such 
efforts are shown in U.S. Patent Nos. 6,474,721; 6,517,142; and 6,519,854. Some 
efforts to provide improved protection against side impact collisions, however, have 
been directed toward strengthening the frame of the vehicle. Examples of such efforts 
are shown in U.S. Patent Nos. 5,464, 266 and 5,921,618. In new vehicle body styles 
lacking a conventional B-pillar, it is especially desirable to provide a frame that is better 
able to absorb side impact collisions. The present invention is directed to such an 
improved frame. 



SUMMARY OF THE INVENTION 



The present invention is directed toward an improved progress crush assembly 
for a vehicle lacking a B-pillar that is particularly useful to absorb side impacts. In 
accordance with the present invention, a frame and support structure for a vehicle 
having a longitudinal axis is provided. The frame and support structure includes spaced- 
apart first and second side sill assemblies and spaced-apart first and second frame 
members, all of which extend longitudinally. The first and second frame members are 
disposed between the first and second side sill assemblies. At least one lateral support 
assembly is provided and includes first and second outriggers and a cross member. The 



-2- 



first and second outriggers extend between the first side sill assembly and the first 
frame member, and the second outrigger extends between the second side sill 
assembly and the second frame member. The cross member extends between the first 
and second frame members. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0003] These and further features of the invention will be apparent with reference to 
the following description and drawings, wherein: 

[0004] Fig. 1 is schematic perspective view of portions of a vehicle incorporating an 
improved support assembly according to the present invention; 
[0005] Fig. 2 is a schematic, partially exploded, perspective view of portions of a 
vehicle incorporating the improved support assembly according to the present invention, 
with the vehicle floor removed for purposes of clarity; 

[0006] Fig. 3 is a top schematic view of a frame assembly incorporating the support 
assemblies of the present invention; 

[0007] Fig. 4 is a cross-sectional view of a side sill assembly and outrigger according 
to the present invention; and, 

[0008] Fig. 5 schematically illustrates force transfer in a vehicle incorporating the 
support assembly of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[0009] Initially it is noted that the drawings referred to hereinafter as illustrating the 
preferred embodiments of the present invention are not to scale and are schematic in 
nature and, therefore, should not be taken too literally. Nevertheless, the drawings 
illustrate the invention sufficiently to enable one skilled in the art to practice the 
invention. 

[0010] With reference to Figs. 1-2, a vehicle body 10 incorporating a frame and 
support assembly according to the present invention is illustrated. Each side of the 
vehicle body 10 includes an A-pillar 12, a side sill assembly 14, 16, a rear body panel 
18, a front body panel 20, and a top beam 22 that cooperate to define an enlarged door 
opening. A front door 24 and a rear door 26 are shown in phantom in Fig. 1 . 
Preferably, the front door 24 is hingedly or pivotaily secured to the front body panel 20 
while the rear door 26 is hingedly or pivotaily secured adjacent the rear body panel 22. 
When the front and rear doors 24, 26 are closed, the rearward edge of the front door 24 
preferably overlaps the forward edge of the rear door 26. When the front and rear doors 
24, 26 are open, the entire enlarged door opening is available for ingress and egress to 
and from the vehicle passenger compartment. 

[001 1] With further reference to Fig. 1 , a vehicle floor 28 is shown, as well as 
portions of a front, mid, and rear support assemblies 30, 32, 34. The vehicle floor 28 
overlies other portions of the frame and support structure that are not shown in Fig. 1, 
but rather are illustrated in subsequently-described drawing figures. The front support 
assembly 30 is preferably disposed about mid-way along the length of the front door 24 
when the front door 24 is closed, and includes an upper beam member 36 that extends 
between, and is secured to, the first and second side sill assemblies 14, 16 located on 
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opposite sides of the vehicle, as illustrated. The mid support assembly 32 is preferably 
disposed about at the joint or union of the front and rear doors 24, 26, and extends 
across the width of the vehicle. Similarly, the rear support assembly 34 is preferably 
disposed at about midway along the length of the rear door 26 when the rear door 26 is 
closed, and extends across the entire width of the vehicle. Also illustrated in Fig. 1 is a 
roof arch 38 that is generally aligned with the mid support assembly 32. The roof arch 
38 extends between, and interconnects, the top beams 22 overlying the door openings. 
As will be described more fully hereinafter, the roof arch 38 cooperates with the support 
assemblies 30, 32, 34 to absorb energy delivered to the vehicle during a side impact. 
[0012] With reference to Figs. 2 and 3, the vehicle frame and support structure 
according to the present invention is illustrated. The frame and support structure 
includes first and second generally U-shaped frame members 40, 42 that extend 
longitudinally in the vehicle at laterally spaced-apart locations. Preferably, the frame 
members 40, 42 have upwardly directed arms that are interconnected by a generally 
horizontal base member so as to define an upwardly open channel-like structure. Also, 
as will be appreciated from the drawings, the frame and support structure is generally 
symmetrical as viewed about a longitudinal centerline or axis 44 of the vehicle. 
[0013] The first frame member 40 is disposed on a first side of the vehicle axis 44 so 
as to be relatively closer to the first side sill assembly 14. Similarly, the second frame 
member 42 is disposed on an opposite or second side of the vehicle axis 44 so as to be 
relatively closer to a second side sill assembly 16. 

[0014] Each of the front, mid, and rear support assemblies 30, 32, 34 include a 
plurality of bulkheads 46, a pair of outriggers 48, and a cross member 50 that cooperate 
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to transfer energy from the side sill assemblies toward the frame members 40, 42, as 
will be described more fully hereinafter. The bulkheads 46 of the support assemblies 
are incorporated into the first and second side sill assemblies 14, 16. 
[0015] More specifically, the first and second side sill assemblies 14, 16 are 
generally identical to one another, and each includes a first or inner elongated side sill 
member 52 and a second or outer elongated side sill member 54 mated to the first side 
sill member 52. A hollow area is defined between the first and second elongated side 
sill members 52, 54. The bulkheads 46 of the front, mid, and rear support assemblies 
30, 32, 34 are disposed within the hollow area of the side sill assemblies 14, 16. The 
bulkheads 46 are secured to, extend between, and interconnect the inner and outer side 
sill members 52, 54 and, therefore, are oriented generally transverse to the vehicle axis 
44. As shown in Figs. 2 and 4, each of the bulkheads 46 has a generally planar body 
portion that substantially fills the cross-section of the hollow area of its respective side 
sill assembly 14 or 16. One or more ribs may be formed in the body portion of each 
bulkhead 46 to rigidity the body portion. For more information related to side sill 
assemblies and bulkheads, reference should be made to commonly-assigned U.S. 

Patent Application No. , filed , the disclosure of 

which is expressly incorporated herein in its entirety. 

[0016] In the illustrated and preferred embodiment, each end of the front support 
assembly 30 includes a pair of bulkheads 46 disposed between the outer side sill 
member 54 and the inner side sill member 52. Similarly, each end of the mid support 
assembly 32 includes a single bulkhead 46 disposed between the inner and outer side 
sill members 52, 54, and each end of the rear support assembly 34 includes a pair of 



bulkheads 46 between the inner and outer side sill members 52, 54. The bulkheads 46 
serve to stiffen the side sill assemblies 14, 16, and to transfer energy from the outer 
side sill members 54 to the inner side sill members 52 and, ultimately, to the outriggers 
48, frame members 40, 42, and cross member 50, as will be apparent from the following 
description. 

[0017] The outriggers 48 extend between the inner side sili member 52 and the 
associated first or second frame member 40, 42 and are oriented in a direction 
generally transverse to the vehicle axis 44 and the frame members 40, 42 and generally 
parallel to the bulkhead 46. The outriggers 48 are preferably generally U-shaped in 
cross section, having upwardly-directed arms that are connected to one another by a 
base wall at a lower end thereof. Ends of the outriggers 48 are secured to the 
associated frame member 40, 42 and inner side sill member 52 by conventional 
mechanical techniques, including welding and mechanical fasteners, as appropriate. If 
desired, the outrigger ends may include outwardly extending wings or flanges that 
would abut and/or overlie portions of the associated frame member 40, 42 and inner 
side sill member 52 so as facilitate attachment thereto. 

[0018] The support assemblies' cross members 50 extend between and interconnect 
the first and second frame members 40, 42. The cross members 50 are preferably U- 
shaped in cross section so as to have a pair of upstanding arms that are interconnected 
at their bottom ends by a base member. Ends of the cross members 50 are secured to 
the associated frame member 40, 42 by conventional mechanical techniques, including 
welding and mechanical fasteners, as appropriate. If desired, the cross member ends 
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may include outwardly extending wings or flanges that would abut and/or overlie 
portions of the frame members 40, 42 so as facilitate attachment thereto. 
[0019] The first and second frame members 40, 42, as described hereinbefore, are 
generally U-shaped in cross section and extend generally parallel to the vehicle axis 44. 
At locations aligned with the cross members 50, the first and second frame members 
receive braces 56 between their upstanding arms. The braces 56 help to reinforce the 
frame members 40, 42 and to transfer forces from one frame member arm to the other 
frame member arm. 

[0020] As illustrated in the drawings, the bulkheads 46, outriggers 48, and cross 
member 50 for each of the support assemblies 30, 32, 34 are aligned with one another 
transverse to the vehicle axis 44, and define load paths through which forces may be 
communicated when the vehicle experiences a side impact. While these load paths 
communicate forces inwardly from the outer portions of the vehicle, the strength or 
stiffness of the components of the support assemblies are designed to deform or crush 
in a predetermined and controlled fashion so that the innermost portions of the frame 
and support structure, namely the frame members 40, 42 and cross members 50, will 
ordinarily retain their structural integrity and remain undeformed in a crash. 
[0021] More specifically, the components of the support assemblies 30, 32 ,34 are 
designed to have relatively different stiffnesses or strengths so as to provide a 
progressive, controlled crushing function during a side impact. More specifically, the 
bulkheads 46, and the first and second side sill assemblies 14, 16 into which they are 
incorporated, are relatively weaker or less stiff as compared to the outriggers 48, while 
the outriggers 48 are relatively weaker or less stiff as compared to the frame members 
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40, 42 and the cross members 50. Accordingly, during a relatively low-speed side 
impact, the bulkheads 48 and side sill members 52, 54 may buckle or crush, while the 
outriggers 48, frame members 40, 42, and cross members 50 will be unaffected. In a 
moderate speed side impact, the bulkheads 46, side sill assemblies 12, 14, and 
outriggers 48 will deform, while the frame members 40, 42 and the cross members 50 
will be unaffected. As will be appreciated by those skilled in the art, the position and 
strength of the cross members 50 serve to share the crash energy that is not absorbed 
by the bulkheads 46 and outriggers 48 between the first and second frame members 
40, 42, and will only be deformed or affected in the most serious or highest-energy side 
impacts. 

[0022] In order to facilitate transfer of loads between the first and second side sill 
assemblies 14, 16, the support assemblies 30, 32, 34, and the roof arch 38, the rear 
door 26 preferably includes a vertically oriented beam 58 adjacent its forward edge. 
Upper and lower latching assemblies 60, 62 disposed at upper and lower ends of the 
rear door beam 58 interconnect the rear door beam 58 with the associated side sill 
assembly 14, 16 and the top beam 22, respectively. Accordingly, during a side impact, 
the rear door beam 58 serves as a load path that distributes a portion of the energy to 
the roof arch 38, thereby reducing the load that must be born by the frame members 40, 
42 and support assemblies 30, 32, 34, described hereinbefore. In this regard, the rear 
door beam 58 together with the upper and lower latching assemblies 60, 62 may be 
considered to be a substitute for the conventional B-pillar. This energy transfer and 
distribution is illustrated schematically in Fig. 5. 
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[0023] It is noted that the height of the frame members 40, 42 varies over their 
length. More specifically, the frame members have a reduced height portion at a 
forward end thereof. This reduction in height facilitates placement of the front support 
assembly top beam member 36 over the vehicle floor 28, as illustrated in Fig. 1 . As set 
forth above, the vehicle floor 28 is disposed over the outriggers 48 and the cross 
members 50 of the support assemblies, as well as the first and second frame members 
40, 42. 

[0024] While the preferred embodiments of the present invention have been 
described with particularity herein, it is considered apparent that the present invention is 
capable of numerous modifications, replacements, and substitutions of parts and, 
therefore, is not to be limited to the structure specifically described and illustrated. 
Rather, the present invention is only to be defined by the claims appended hereto, 
including equivalents thereof. 
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